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Indian Standanf 

METHODS OF TESTS FOR 
INTERNAL COMBUSTION ENGINES 

PART V PREPARATION ¥OH TESTS AND 
MEASUREMENTS FOR WEAR 



1. Scope — Lays down the guidelines for preparation of the engine for conducllng fhe type tests 
and performance tests. It also specifies the mode for measurement of wear of critical components 
of engines for quality assurance purposes. 

2. General Requirements for Teats — The manufacturer shafr duppjy the performance characle- 
rishcs of the engine prior to the cornmencement of the tests and all other information as required 
according to IS: 1Q00O (Part XI )'19d0 ' Methods of tests for Internal combustion engines: Part XI 
Information required with enquiry or order and mformation aifppiied by the manufacturer with ttie 
engine'- 

2.1 The engine offered by the manufacturer for the tests &hall be from regular production line, and 
run-in for the period recommended by him. All parts essential for er^gme operation shall be included. 
Accessories used on the engine under test shall be listed [see IS : 10000 ( Part I )-i9S0 Methods of 
tests for internal combustion engines; Part I Glossary of terms relating to test methods], 

2.2 The manufacturer shall supply a set of printed literature giving technical specifications, opera- 
ting Instructions, servicing schedule and wear limits of various tomponents listed in 3 { see a>so 
Appendix A ). 

3. Preparation for Tests ^ The engine shall be completely dismantled and examined physically so 
that design features and also the conditions of ihe various parts may be noted before tests are 
commenced. After the physical examination, the dimensions of the main working p^rts, listed 
below, shall be checked and recorded In the proformae given In Appendix A. 

a) Cylinder head 

b) Cylinder bore/Cylinder liner 

c) Piston 

d) Piston rings 

e) Gudgeon pin 

f ) Valves ( inlet and exhaust ) 

g) Valve seats ( Inserts ) 
h} Valve guide 

j) Valve springs 
k) Connecting rod 
m) Sfg acd bearing 
n) Small end bush 
p] Connecting rod bolts and nuts 
q1 Crankshaft 

r) Crankshaft bearings and Journals 
s) Camshaft 
t} Injection nozzles 
u) Timing gears ( backlash shall be measured before and after endurance test ) 

3.1 The engine shall then be re-assembled by (or under the sufiervision of) the manufacturer, 
mounted on a suitable \b%\ bed and rt/n-in for the period and in the manner recommended by the 
manufacturer The running-in period shall be stated by the manufacturer. In case the engine has 
not been run-in by the manufacturer prior to offering for test, the engine shall be run-in for a period 
and in the manner recommended by the manufacturer and this shall be mutually agreed between the 
manufacturer and purchaser or the inspecting authority. During the runnlng-in none of the critical 
components listed in Z above and in IS : tOOOi-1981 'Specification for performance requirements for 
constant speed compression ignition ( diesel) engines for general purposes ( up to 20 kW ) shall be 
allowecito be^replaced. In case any of these parts need to be changsd during funnlng-in, the engine 
shall be discarded and fresh engine selected for testing. 
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3.2 fn case of engines above 20 kW, it Is recommt^nded that stripping and assembly be done M the 
premises of the «ngme manLjiacttrrer, subject to agreement between the manufacturer and the 
purchaser or the inspecting authority 

3.3 After completion of runfiing-in, the servicing of the engine shall be Cdrrred out m accordance 
With the manufacturer's schetJule. 

3-4 No modifications replacements shall be fillcwed during the runnjng-io and regular testing which 
have direct beariny on the performance of the engine tf any modification alteration [S considered 
necessary by the manufacturer, he may withdraw the snnine from thp tpst and submit another 
fingme after incorporating the required rhangps. The ch^ingRs carried out hy the mcinufacturer 
shall be stated and hegwill have to complete all the necessary formalities for tests separately for 
the testing of ttie modified engine 

4, Preliminary Run for Constant Speed Engines — The engine shall be subjectpd to a prelimi- 
nary run of 49 hours sf the rnted spfied under optnating temperatures specified by the manufacturer, 
in non-stop cycles of SR^/en hours efirh, conforming to the following cycle pattentj the period of 
each run being a rninimum of one cycle 



Load ( Percent of Rdlcd Load ) 

50 

75 

100 



Running Time [ hours ) 



1-5 
2 

1 5 
2 



4.1 Before starting the next cycle the temperature of the engine sump oil shall have reached within 
5K of the room temperature 

4.2 During the preliminary run, attention shall be paid to engme vibration and quietness. The oil 
pressure shall be checked from time to time 

4.3 Oil, coolant and fuel le^ks shall be rectified and related components causing leaks replaced, as 
may be found necessary The complete record of such attention and of the running time of compo- 
nents changed, shall be kept. 

5. Preliminary Run for Variable Speed Engines Before offering it for the type test, the engine 
shall be prep?ired and well run-in Agdin, beforH ^commencement of the test tho engine shall be 
given necessary preliminary run <ind gfiner.il ot:servalions, if anyn may be rn;^de befo:e> the 
commencement of the type tests The engine shall be fitted with the auxiliaries required to enable it 
to give an output in accordance with the net output condition described in IS 1UUC0 ( Part 11 J-19t0 
' Methods of tests for internal combustion engines: Part II Standard reference conditions ' 
5.1 The engine shall tie run for a total period ol 10 hours at the speeds indicated as percentage of 
maximum speed (the speeds shall be in the multipltiS of 100, lor example, 200, 300, 4C0, etc, 
rounded to nearest 100) The running cycle shall be as foMows: 



Eniitna SpEed 


Load 


Time 


{ Percent of \ 


t Percent of 


( minules ) 


Maximun-} Speed ) ' 


Rated lo^d ) 




Idhng 





Up to 30 


^0 


30 


30 


50 


30 


30 


70 


40 


30 


85 


^0 


30 


40 


50 


30 


45 


60 


30 


50 


60 


30 


60 


60 


30 


70 


60 


30 


80 


60 


30 


85 


60 


30 


95 


60 


30 


100 


SO 


30 


60 


80 


30 


70 


BO 


30 


100 


100 


30 


70 


10O 


30 


65 


100 


30 


100 


100 


30 



AMENDHENT NO. 1 MARCH 1985 

TO 

lS:10000(Part 5)-l930 METHODS OF TESTS FOR INTERNAL 
COMBUSTION ENGINES 

PART 5 PREPARATION FOR TESTS ANO MEASURDIEIITS 
FOR KIAR 

[Page 1, alauBe S, itertU)] - Substitute 'Valve 
springs and governor springs' fpr 'Valve springs*, 

(IDC 1^) 

PriniKi at New India Priming PVcsfi iChuijii InJii 
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6. Me«9uraments for Wear 



6p1 fJnal Inspection — At the compldtlon of type lasts, the engfne shall be dismantled. Its condition 
shall be noted and the dimensions of critical parts mentioned in 3 shall be recorded In the 
proformae given in Appendix A. 

e.l.l The wear of critical components shall be recorded in proformae given in Appendix A and 
shall be compared with the declarations made by the manufacturer. 



APPENDIX A 

( Clauses 3 and 6 ) 

PROFORMAE FOR RECORDING DIMENSIONS OF CRITICAL COMPONENTS OF 
ENGINES AND MEASUREMENTS FOR WEAR AFTER ENDURANCE TESTS 

A-1. Measurement for Cylinder Head 




Distance of Valv* Head from Mounting Flange Fac* 



Inlet 

Valve 

Side 



Exhaust 

Valve 

Side 



Before Endurance 
Test 



After Endurance 
Test 



Wear 



Cylinder Head Surface 
Condition ( Specify ) 
( Add or Cross Out ) 


Pitting, Erosion, 
Scratches, Warping, 





Note — Th« meaftursmanU shi[l bt mad* for each cylJnd«r. 
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A^ M*uuntn«nt of Pistan Dlmonftlo 

for pistons for L C. Engines ). 



ISM0O00<P«riV).19S» 

- ( Sbb also IS : 8503-1977 Technical supply conditions 




Diameter 

of 

Piston 

at 

Position 



Before Endu- 
rance Test 



M 



*Y 



After Endu- 
rance Test 



l^X 



^Y 



Wear 



*X 



*Y 



Surface 

Condition 
(Specify) 


Crown 




Top Land 




Skirt 





Nof* — Measurementt ghttii be mad» for each platen. 
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A'S. MtasuretnenH oi Gudgton Pin, Pin Borland Small End Bush pf ConnKtrng Rod 




Dimensiana 



Belcfe Ejidurarce Test 



Gudgeon 
pin bore 
!ir piston] 



i 



h 



Gidgeon pin 
diameter 



^tj 



Clearance 



Snail 



Clearance 



ici 



After Endurance Test 



Wwr 



Gudgeon 
pin bors 

(in 
piston) 



Gudgeon pin 
diafnelBr 



Cfearaics 
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buati 



^bMbi 



jti 



Clearance 

between 



Surface Condition 




Belore Endurance Test 


mi Enriorance Test 


Gudgeon Pin 


Specify 


Bjrnt, Pitted, Scored, C^rroH, 
LaoiUBrad, Other (Specify) 


Small End 

BUEII 
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Burnt, Pitted>DreiJ,Cotrodad, 
Lacpred, Other (Specify) 



Noti - T^tt flitHuncntnti ittiJi \n tikiin (or es^ ;y[iii4tr, 
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A-7. Measuraments for End Float 
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Dimensions 
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IS : 10000 ( Part V)- 1980 

A-12. Measurements for Inlet and Exhaust Valv«»— [see also 15:810-1974 Specification for 
inlet and exhaust valves for I. C. engines ( first revision ) ]. 





Dimensions 


1 


tt 


3 




Before Endu- 
rance Test 


After Endurance 
Tost 


Wear 


Stem 

Diameter 

d 


Inlet 
valve 








Exhaust 
valve 








Length 


Inlet 

valve 








Exhaust 
valve 















Surface 
Condition 

(Specify) 




Valve Stem 


Valve Face 


Inlet 






Exhaust 







NoU — ThB measurements shall be taken for each cylinder. 
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A-13. Measurvmantt for Valvo Guide* 






■ 
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Dlametar at Positions Indicated in Ffg. 



Before Endurance Teal 



Along the 
Crankshaft 
Axis 



Perpendi- 
cular to 
the Crank- 
shaft Axis 



After Endurance Test 



Wear 



Not* -^ Th«a« in«aiui'«ratntt ihAlJ be taken for «ach valine. 



A'H^ JH*asurwin#itt« f^t V«Jv« S^ai rns#fts 
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Before Endurance 
Test 



After Endurance 
Test 



Wear 



|Aot« — The«« m«asur«menta shall be taken for each valve. 
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A-lt. Valv* Timing Diagram 




Type of Engine 



Engine No. 



Inlet Valve Opens {A) 



Inlet Valve Closes [B) 



Exhau&t Valve Opens (C) 



Exhaust Valve Closes (D) 



Fuel injeclion Starts 
(By Spill Cut-off) 



Before Endu- 
rance Test 



After En^iu- 
rance Test 
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t8:fO000(Part V).1ftS0 

EXPLANATORY NOTE 

Thd testing and performance of constant speed and variable speed Internal combustion 
engfnea waa earlier covered by the folTowing Indian Standards: 

i) 15:1600-1960 'Code for type testing of constant speed internal combustion engines for 
general purposes ', 

ii) 13:1601-1960 'Performance of constant speed internal combustion engines for general 
purposes \ 

lit) 18:1602-1960 'Code for type testing of variable speed Internal combusllon engines for 
automotive purposes ', and 

Iv) 13:1603-1950 * Performance of variable speed Internal combustion engines for automotive 
purposes *■ 

Ttiese standards were originally issued in the year 1960 and as a result of implementation of 
ttieSQ standards by the manufacturers of engines and testing laboratories, as also the operation of 
ISI Certification Marking Scheme, these standards have now been extensively revised. 

While IS : 1600 and IS : 1602 covered the codes for type testing of constant and variable Speed 
engines respectively, the performance requirements of such engines were covered by IS; 1601 and 
IS : 1603» respectively. These standards are replaced by two sets of standards, one set covers the 
methods of testing of engines and the other covers the specification and performance requirements 
of both constant speed and variable speed engines. 

The standard covering methods of tests is being published In following 12 parts (each part 
covering a particular test method or information related to methods of tests ): 

i) IS : 10000 Part I Glossary of terms relating to test methods 

li) IS : 10000 Part II Standard reference conditions 

ill) IS: 10000 Part III Measurements for testing, units and limits of accuracy 

iv) IS: 10000 Part IV Declarations of power, efficiency, fuel consumption and lubricating ol) 
consumption 

v) IS : 10000 Part V Preparation for tests and measurements for wear 

vi) IS: 10000 Part VI Recording of test results 

vli) IS: 10000 Part VII Governing tests for constant speed engines and selection of engines 
for use With electrical generators 

vill) IS: 10000 Part VIM Performance tests 

Ix) 13:10000 Part IX Endurance tests 

k) IS : 10000 Part X Tests for smoke levels, limits and corrections for smoke levels for varia- 
ble speed engines 

xl) IS : 1 0000 Part X I Information required with inquiry or order and information supplied by 
ttie manufacturer with the engine 

xii) IS : 10000 Part XII Test certificates 

This standard wtti be complementary to spec/flcatfons for performance requirements of 
different types of engines covered by following standards: 

I) 15:10001 Specification for performance requirements for constant speed compression 
Ignition ( diesel ) engines for general purposes ( up to 20 kW ) 

)i) IS : 10002 Specification for performance requirements for constant speed compression 
Ignition ( diesel } engines for general purposes ( above 20 kW ) 
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IS 1 10000 ( Part V)-1d80 

iii) IS : 10003 Speciffcation for performance requirement? for variable speed compression 

ignjhon ( dJesel ) engines for automotive purposes 

iv) 13:10004 Specification for performance requirements for variable speed spark ignition 
engines for automohve purposes 

Spark ignition engines for sprayers and similar applications have been covered by 13:7347- 
1974 'Specification for performance lequicements of small size spark ignition engines for sprayers, 
etc. ' 

Two stroke spark ignition engines for automotive applications which were earlier covered by 
IS : 1603 will be covered by a separate specification. 

The revised methods of tests covered hy IS : 10000 have been aligned with the current inter- 
national practices in Ihe field of l.C. encjmEs. These parts are in general agreement with the 
foftowing ISO standards, issued by the International Organization for Standardization; 

a) ISO 3046/1-1975 Reciprocating internal conr\bustion engines — performance: Part I Standard 

reference conditions and declarations of power, fuel consumption and 
lubncaling otl consumption 

b) ISO 3046/11-1977 Reciprocating internal combustion engines — performance: Part |] Test 

methods 

c) ISO 3046/111-1979 Reciprocating internal combustion engines — performance; Part 111 Test 

measurements 

d) ISO 271 0-1 97S Reciprocating internal combustion engines — vocabulary 

This Part V oi 13 : 10000 coders Ihe procedure for Tneasuiement of wear of crillcai components 
for engines. Although the wear alter the endurance test has not been specified, it is expected that 
data collected by innplenr;entalion of this standard will enable the committee to lay down the 
specification limits for acceptance at a later date. 

(SrtOOOO Part I to Part XII and }S : 10001, 13:10002, IS : 10003 and 13:10004 co*/eclively 
supersede IS: 1600, IS: 1601. IS: 1602 and IS: 1603. 
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